The metabolism of systemically-administered L-dihydroxyphenylalanine, by intact and dopamine-denervated striata, as revealed by brain microdialysis.
Idiopathic Parkinson's Disease arises from the progressive loss of dopamine (DA)-utilizing neurons of the nigrostriatum and responds to the replacement of DA with L-dihydroxyphenylalanine (L-DOPA). In awake rats, with unilateral lesions induced with 6-hydroxydopamine (6-OHDA) of the DA-utilizing nigrostriatal pathway, treatment with L-DOPA causes the rapid onset of brisk contralateral turning behaviour. In urethane-anesthetized rats with identical unilateral lesions of the nigrostriatum, dialysis of the striatum, performed before and after the systemic administration of L-DOPA (25 mg/kg i.p.), did not demonstrate any alteration in extracellular DA in the striatum which was DA-deprived compared to intact striata. After treatment with L-DOPA extracellular levels of the metabolites of DA. DOPAC and HVA increased several fold. These results suggest: (a) DA neurons surviving after extensive lesions with 6-OHDA can compensate for loss of DA in the striatum and maintain extracellular fluid (and presumably synaptic) concentrations of DA; (b) in striata with extensive depletion of DA L-DOPA undergoes rapid decarboxylation to DA, followed by catabolism to DOPAC and HVA; and (c) in urethane-anesthetized animals, DA formed from DOPA does not appear to enter a releasable pool.